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Prone positioning has commonly been used for posterior spinal surgery. However, it has the potential to increase intraabdominal pressure (IAP), and adversely affects cardiovascular and pulmonary functions [1] . We describe a patient who developed severe deterioration of respiratory mechanics during anesthesia for spinal surgery in the prone position.
A 64-year-old man (172 cm of height, 78 kg of weight) was presented for decompressive laminectomy L4-5 caused by spinal stenosis. He had hypertension, hypercholesterolemia, and multiple-vessel coronary artery disease, and had undergone a percutaneous coronary intervention on mid-right coronary artery (RCA) eight years ago. A transthoracic echocardiogram showed ischemic insult at RCA territory and preserved left ventricular systolic function. Anesthesia induction and endotracheal intubation were achieved using propofol, remifentanil, and rocuronium with a 7.5 mm reinforced tube. Anesthesia was maintained with sevoflurane, remifentanil, and 50% oxygen in air. Mechanical ventilation was adjusted with a tidal volume of 600 ml and respiratory rate of 12 times/min, and peak inspiratory pressure (PIP) was 17 cmH 2 O in the supine position. The patient's position was changed to prone on the Wilson frame after radial artery cannulation. The surgeon lifted the Wilson frame fully and placed pads beneath the iliac crest to decrease lordosis of the lumbar spine. At that time, PIP was about 21 cm-H 2 O. After about 30 minutes, PIP increased to 30 cmH 2 O. The patient's lung sound was clear, but decreased on both lung fields. Wheezing or rale was unremarkable. Although the possibility of reactive airway disease was low, we increased the concentration of sevoflurane and administered salbutamol inhaler (0.1 mg) via endotracheal tube 2 times to rule out bronchial asthma. PIP further increased to 33 mmHg even after administration of additional salbutamol inhaler and intravenous steroid. We changed the mode of the ventilator from volume controlled ventilation to pressure controlled ventilation with PIP of 26 cmH 2 O and a respiratory rate of 14 times/min, and delivered tidal volume was 270 ml. Other causes of increased airway pressure such as secretion or endobronchial intubation could be excluded through suctioning and auscultation. We increased the PIP to 28 cmH 2 O, but delivered tidal volume gradually decreased to less than 200 ml although SpO 2 was maintained to 98% with FIO 2 of 0.65. We suspected an acute rise in IAP and further increases or long-lasting intra-abdominal hypertension (IAH) might result in hypoxia and hypotension. So we changed patient's position to supine and ventilator mode to volume controlled ventilation simultaneously. PIP decreased abruptly to less than 20 cmH 2 O with a tidal volume of 500 ml. The Wilson frame was changed to a Relton and Hall frame, and the patient was repositioned. Thereafter, the patient's PIPs maintained at 19-20 cmH 2 0 with a tidal volume of 600 ml during the intraoperative period and the surgical procedure was uneventful.
Prone positioning may be associated with an increased IAP and abdominothoracic transmission during IAH influences on multiple organ systems. Obstruction of the inferior vena cava, occurring in the prone position, is exaggerated by abdominal compression, and results in reduction of cardiac output [1] . IAH was defined as an IAP at or above 12 mmHg, and risk fac-tors include mechanical ventilation, pneumoperitoneum, tight abdominal closures, and prone positioning. The transmission of IAP to the thorax can influence the respiratory system, reducing the functional residual capacity, chest wall compliance, and overall compliance of the respiratory system [2] . Progressive elevation of IAP leads to hypoventilation associated with increased pulmonary vascular resistance because of reduction in alveolar oxygen tension and elevation of intrathoracic pressure. It is manifested by hypercapnia, elevated ventilator pressure, and hypoxia [3] .
There are many positioning devices and positions for use in spinal surgery, which serve to suspend the abdomen. The Wilson frame is commonly used in spinal surgery. It is a convenient device having two curved full-length pads that maintained the patient in a flexed position. Lateral adjustment of the pads helps improve ventilation and alleviate pressure from the abdomen [4] . However, one study reported that IAP in the prone position on the Wilson frame with narrow pad width was significantly greater than in the supine position after induction, but not on wide support. It was suggested that flexed pads in narrow support could compress the abdomen of patient rather than relieving abdominal compression [5] . In the present case, the patient was positioned on the fully lifted and relatively narrow support Wilson frame. Although acute and severe increase in IAP in patients positioned on the Wilson frame is rare, it is possible to result in severe deterioration of mechanical ventilation as in the present case. However, respiratory mechanics recovered to the initial and acceptable state following the position change to supine. After repositioning on the Relton and Hall frame, which consisted of four robust pad supports arranged in two V-shaped pairs [4] , anesthetic managements occurred without any events. Therefore, it is necessary to consider repositioning of the patient, by means of changing the support frame or widening the pad support, to reduce the alterations in physiologic changes.
Certain surgeons prefer the fully flexed Wilson frame to decrease lordosis of the lumbar spine and facilitate surgical exposure in posterior spinal surgery. However, a fully lifted narrow frame could result in compression of the abdomen and increased IAP. In the present case, the surgeon placed additional pads beneath the iliac crest to induce lumbar kyphosis. These situations could aggravate elevation of IAP. It is desirable that the width between pad supports of the Wilson frame be as broad as possible to reduce IAP accompanying with prevention of downward migration of the patient between the pads [5] . Therefore, it is necessary to create a balance between abdominal decompression and lordosis preservation in the prone position on the surgical frames.
In conclusion, the prone positioning and support system used affects the physiologic changes of various organ systems. Anesthesiologists should be aware that the prone positioning has the potential to induce IAH, and abdominothoracic transmission has an impact on cardiovascular as well as pulmonary function. Special attention should be paid to correct prone positioning in order to create both adequate surgical condition and minimal physiologic changes.
